CASE STUDY
==========

A 36-year-old non-smoker presented with skin lesions on her abdomen and legs. She was a director of a non-profit organization. She had also had three normal pregnancies and deliveries. In recent months, she had been treated by a dermatologist for a recurrent pruritic urticarial rash. She denied a family history of autoimmune diseases. A week before admission, pruritic, painful lesions appeared on her legs, resembling insect bites. They then seemed to expand, necrotic centres appeared, and the lesions spread to her abdomen. She had no fever, weight loss, headache, nasal discharge, arthralgia, conjunctivitis or morning stiffness.

On admission, O~2~ saturation was 99% on room air, blood pressure was 113/79 mmHg and temperature 37.4°C. Examination of the eyes and mouth was normal. There was full range of motion of joints with no swelling. Multiple skin lesions 2--3 cm in diameter covered her lower abdomen and back ([Fig. 1](#f1-971-1-6193-1-10-20181029){ref-type="fig"}) and her lower extremities. Some had a necrotic centre ([Fig. 2](#f2-971-1-6193-1-10-20181029){ref-type="fig"}). Mild crepitations were heard over the right middle lobe. The remainder of her exam was unremarkable.

Complete blood count showed no anaemia, leukocytosis or eosinophilia. Chemistry and creatine phosphokinase were normal. DsDNA was 51 IU/ml (\<5 IU/ml) and RNP was 2.4 IU/ml (\<0.8 IU/ml); ANA titre, complement levels and C1 esterase inhibitor were normal. Serologies for HIV, hepatitis B and C were negative. Urinalysis and stool examination were negative. Chest x-ray showed bilateral infiltrates in the middle and lower lobes, more prominent on the right.

Skin allergy testing indicated sensitivity to dust mite. Skin biopsies were taken.

Further work-up included ANCA by immunofluorescence, cryoglobulins, rheumatoid factor, anticardiolipin and lupus anticoagulant, all of which were within normal limits. C-reactive protein was 50 mg/l (\<5 mg/l) and erythrocyte sedimentation rate was 11 mm.

Prednisolone 40 mg per day was started for suspected vasculitis, while biopsy results were awaited.

On the third hospital day, the patient developed shortness of breath with a fever of 38.2°C. Oxygen saturation dropped to 93%. D-dimer was \>10,000 ng/ml, with normal PT, PTT. Blood count showed 9.07 K/μl WBCs, 1.05 K/μl eosinophils (11% of the total leukocyte count) and a platelet count of 78,000/μl. CT angiography of the chest and abdomen demonstrated bilateral ground glass opacities, no evidence of pulmonary embolism, and no involvement of the renal, mesenteric or hepatic arteries. Echocardiogram was normal.

Subsequently, prednisolone was increased to 60 mg, and ceftriaxone and azithromycin were added. There was prompt improvement of respiratory symptoms with defervescence. There was also radiographic improvement on chest x-ray. Initial skin biopsy findings showed eosinophilic panniculitis in one lesion, and eosinophilic vasculitis without granulomas in another. This was consistent with eosinophilic granulomatosis with polyangiitis (EGPA). Antibiotics were stopped.

Despite clinical improvement, platelets dropped to 35,000/μl, with elevated D-dimer and low fibrinogen. Doppler examination of the legs ruled out deep vein thrombosis (DVT). We proceeded to bone marrow biopsy, which ruled out marrow failure and revealed mild hyperplasia of megakaryocytes with normal morphology. There was massive infiltration of mature eosinophils, without granulomas, and no evidence of malignancy.

On reviewing the skin biopsies, micro thrombi were found, so prophylactic anticoagulation with low molecular weight heparin (LMWH) was initiated. A persistent rise in AST (60 U/l) and ALT (170 U/l), along with new right upper quadrant tenderness, prompted sonography of the portal and suprahepatic veins, revealing portal vein thrombosis. The dose of LMWH was increased. A whole body positron-emission tomography scan and thrombophilia work-up were normal.

Subsequently, there was consistent improvement of most skin lesions. Thrombocyte count also improved. The patient was discharged with steroid treatment. During follow-up, ALT, AST and platelets normalized. The patient later developed weakness of the right leg, and electromyography confirmed mononeuritis multiplex.

DISCUSSION
==========

EGPA is a syndrome affecting small and medium size vessels. It typically involves the lungs and upper respiratory tract, sometimes with glomerulonephritis. The annual incidence has been estimated to be 1--3 per million. A prodrome typically begins with asthma, rhinitis or rash, followed by eosinophilic infiltration of organs. The American College of Rheumatology requires four of the six following criteria for diagnosis^\[[@b1-971-1-6193-1-10-20181029]\]^:

1.  Asthma

2.  Greater than 10% eosinophils on the differential leukocyte count

3.  Mononeuropathy (including multiplex) or polyneuropathy

4.  Migratory or transient pulmonary opacities detected radiographically

5.  Paranasal sinus abnormality

6.  Biopsy containing a blood vessel showing the accumulation of eosinophils in extravascular areas.

Our patient presented with a rash followed by necrotic skin lesions and pulmonary infiltrates. There was no evidence of renal or upper respiratory involvement. Urticaria may have been her initial allergic manifestation. Oddly, eosinophilia was virtually absent. Eosinophils, however, were abundant in the bone marrow and around skin vessels. Our patient unequivocally fulfilled the criteria for EGPA: rash, pulmonary opacities, eosinophilic vasculitis and mononeuritis multiplex.

Venous thromboembolism (VTE) has been described in vasculitides, with an incidence of 8%. A large study of 232 patients with EGPA, granulomatosis with polyangiitis and microscopic polyangiitis, found 21% had pulmonary embolism, 62% had DVT and 16% had both^\[[@b2-971-1-6193-1-10-20181029]\]^. In a case series of patients with EGPA, 3.1--18.7% had arterial thrombosis, and 5.8--30% venous thrombosis. Ischaemic strokes, myocardial infarctions and DVT were the most common events^\[[@b3-971-1-6193-1-10-20181029]\]^.

We have not found any reports of portal vein thrombosis in EGPA. However, there was a report of a 13-year-old boy with massive hepatic, mesenteric and splenic thrombi^\[[@b4-971-1-6193-1-10-20181029]\]^. He had no respiratory involvement and ANCA was negative, but resected small bowel showed necrotizing eosinophilic vasculitis with a platelet nadir of 11,000/μl. Another case worth mentioning was that of a 48-year-old man with acute ascites. Both ascitic fluid and peripheral blood had prominent eosinophilia. Contrast CT revealed portal vein and superior mesenteric vein thromboses. There was no thrombophilia, ANCA was negative, and there was a platelet nadir of 13,000/μl. History revealed dust allergy and bronchodilator use^\[[@b5-971-1-6193-1-10-20181029]\]^. The patient was diagnosed with eosinophilic vasculitis, but had insufficient criteria for EGPA.

The hypercoagulable state in EGPA is thought to occur via three pathways:

1.  activation of eosinophils,

2.  activation of the pro-thrombotic pathway, and

3.  release of endothelial factor.

The first induces the release of platelet-activating factor. This in turn induces leukocyte, endothelial and platelet activation, and releases tissue factor^\[[@b6-971-1-6193-1-10-20181029]\]^. The second occurs^\[[@b7-971-1-6193-1-10-20181029]\]^ via release of eosinophil peroxidase and eosinophil granule major basic protein from activated eosinophils. This, combined with a decrease in the fibrinolytic products of factor XII, induces thrombosis^\[[@b8-971-1-6193-1-10-20181029]\]^. Furthermore, tissue factor activates factors VII and X, promoting thrombosis. The third pathway involves up-regulation of adhesion molecules by eosinophils through platelet-activating factor, platelet factor 4 and TNFα^\[[@b9-971-1-6193-1-10-20181029]\]^. Additionally, inflammation raises levels of fibrinogen and platelets, contributing to hypercoagulability^\[[@b10-971-1-6193-1-10-20181029],[@b11-971-1-6193-1-10-20181029]\]^. There are reports of severe thromboembolic events involving the portal vein in cases of transient eosinophilia^\[[@b12-971-1-6193-1-10-20181029]--[@b14-971-1-6193-1-10-20181029]\]^, so eosinophilia itself is a risk factor for thromboembolism^\[[@b15-971-1-6193-1-10-20181029]\]^.

Despite our patient's uncharacteristic presentation, we had confidence in our diagnosis due to the tissue findings. Thrombocytopenia, however, was extraneous. Furthermore, our patient had a negative thrombophilia work-up, including bone marrow biopsy. Abdominal discomfort and deranged liver enzymes prompted sonography, which led to the astonishing finding of portal vein thrombosis. Thrombocytopenia resolved after initiation of anticoagulation therapy, confirming that consumption was its cause.

In summary, we present a rare disease, with an extraordinary presentation that initially appeared paradoxical: a patient with EGPA, with portal vein thrombosis and thrombocytopenia. This case highlights the risk of hypercoagulability in EGPA and in eosinophilia. We suggest that eosinophilia should arouse suspicion for VTE. Portal or hepatic thrombosis should be considered. In our case, prompt diagnosis could have prevented bone marrow biopsy and hastened appropriate treatment.

On follow-up, azathioprine was prescribed, but AST and ALT rose again. Treatment was changed to methotrexate 15 mg once a week, with good response. The patient received LMWH for 6 months. Her platelet count remained normal. Six months after discharge, she decided to stop methotrexate. A year later, all skin lesions have healed, and she remains symptom-free, without elevation of inflammatory markers, and with a normal eosinophil count.
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